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(57) ABSTRACT

A cuff-equipped tube formed by providing a cuff to the outer
periphery of a flexible tube, the cuff being expanded by intro-
ducing an operation fluid thereinto or being contracted by
discharging the operation fluid therefrom. The cuff is pro-
vided with a cuff affixing portion expanded outward by the
introduction of the operation fluid thereinto, and also with one
mounting portion and the other mounting portion that are
mounted to the outer peripheral surface of the tube. The
connecting portions of the cuff affixing portion and the one
mounting portion is affixed in a constricted shape to the outer
peripheral surface of the tube, and the connecting portions of
the cuff affixing portion and the other mounting portion is
affixed in a constricted shape to the outer peripheral surface of
the tube.

2 Claims, 10 Drawing Sheets
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1
CUFF-EQUIPPED TUBE

TECHNICAL FIELD

The present invention relates to a cuff-equipped tube. More
specifically, the present invention relates to a cuff-equipped
tube in which a cuff is disposed on the outer periphery of a
tube that can be change in shape like a differential lung
ventilation apparatus.

BACKGROUND ART

In a chest surgery for instance, as disclosed in Patent Lit-
erature 1, it is necessary that a thin flexible tube is inserted
into a trachea to a bronchial tube of a patient, an apical end
part is disposed at an appropriate position, the lungs are
divided and blocked, and a flexible cuff-equipped tube that
can be change in shape is inserted in order to supply an air to
other lung.

As described above, for a cuff-equipped tube that is used
for carrying out a surgical procedure to a patient, after a cuff
that has been attached to a flexible tube that can be change in
shape is inserted up to an appropriate position, the operation
fluid such as air is introduced to the cuff to expand the cuff,
and an outer surface of the cuff'is pressurized to the inner wall
of a trachea, whereby the cuft and the tube are affixed to a
position and an air leakage efficiency is ensured.

However, even in the case in which the cuff and the tube are
affixed to a position as described above, in the case in which
a body posture of a patient is changed later to ensure an
operative field, the cuff that has been affixed once is moved
from the predetermined position by an external force. As a
result, the air leakage efficiency cannot be ensured in some
cases in the case of a differential lung ventilation apparatus
forinstance, and there is a possibility that a predetermined gas
such as an air cannot be supplied from a gas delivery port of
an apical end opening of the tube to a desired lung. In this
case, it is necessary that the tube is inserted again and a
position of the cuff is adjusted.

In particular, in the case in which a cuft is expanded and
affixed in a shorter bronchial tube that is located below a
bifurcation of the trachea like a differential lung ventilation
apparatus, when a position gap of a cuff occurs and a cuff is
dislocated to a bifurcation of the trachea, an air leakage effi-
ciency cannot be maintained and an adjustment of a position
is required again. However, an operation for adjusting a posi-
tion of a flexible tube again causes a medical treatment to be
suspended and a burden to be increased on a patient unfavor-
ably.

A blood vessel, a bile duct, an esophagus, a trachea, a
urethra, a living organism lumen of other organ, or a narrow
area in a body cavity is expanded by a cuff as a medical
procedure for not only a differential lung ventilation appara-
tus. Even in such a case, an affixing position of a cuff is
dislocated and a desired medical treatment cannot be carried
out in some cases.

In the case in which a position gap occurs for a cuft-
equipped tube that is configured to carry out a medical pro-
cedure to other region in addition to a trachea, it is necessary
that a cuff is contracted once to carry out a position adjust-
ment again and the cuff is expanded again. Consequently, a
time and an effort are required and an appropriate medical
treatment is interrupted. Moreover, a burden is increased on a
patient as a matter of course.

PRIOR ART DOCUMENTS
Patent Literature
[Patent Literature 1]

Japanese Unexamined Patent Application Publication No.
2002-505925
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2
SUMMARY OF THE INVENTION

The present invention was made in consideration of such
conditions, and an object of the present invention is to provide
a cuff-equipped tube that can prevent a movement of a cuff as
soon as practicably possible even in the case in which an
external force for moving the cuff or the tube is applied in the
case in which a body posture of a patient is changed by way of
experiment after the cuff-equipped tube is inserted into the
affected part of the body and the cuff is expanded to position
the cuff and the tube.

In order to achieve the above object, a cuft-equipped tube
in accordance with the present invention is characterized by
comprising a cuff to the outer periphery of a flexible tube, the
cuft being expanded by introducing an operation fluid there-
into or being contracted by discharging the operation fluid
therefrom, wherein the cuff is provided with a cuff affixing
portion that is expanded outward by the introduction of the
operation fluid thereinto, and also with one mounting portion
and the other mounting portion that are mounted to the outer
peripheral surface of the tube, a connecting portion of the one
mounting portion and the cuff affixing portion is affixed in a
constricted shape to the outer peripheral surface of the tube,
and a connecting portion of the other mounting portion and
the cuff affixing portion is affixed in a constricted shape to the
outer peripheral surface of the tube, and
in the case in which an external force is applied to the cuff
affixing portion in a state in which the operation fluid is
introduced to the cuff affixing portion and the cuff affixing
portion is expanded, the distance between the one mounting
portion and the other mounting portion is constant and does
not change and the cuff affixing portion is located at a prede-
termined position, and in the case in which the external force
that has been applied to the tube is removed, the cuff affixing
portion returns to the original posture.

A cuft-equipped tube in accordance with the present inven-
tion is characterized in that the cuff is formed in a generally
barrel shape in which the cuff affixing portion is expanded to
the both sides from an axis core as a center, the one mounting
portion and the other mounting portion are extended outward
in an axis direction of the cuff affixing portion in a barrel
shape, and in the case in which the cuft is affixed to the outer
peripheral surface of the tube, the one mounting portion is
pushed into the side of the other mounting portion in such a
manner that the one mounting portion is partially overlapped
with the cuff affixing portion, the other mounting portion is
pushed into the side of the one mounting portion in such a
manner that the other mounting portion is partially over-
lapped with the cuft affixing portion, and each of the mount-
ing portions is affixed to the outer peripheral surface of the
flexible tube in this posture.

A cuft-equipped tube in accordance with the present inven-
tion is characterized in that the cuff is formed in a generally
barrel shape in which the cuff affixing portion is expanded to
the both sides from an axis core as a center, the one mounting
portion and the other mounting portion are extended outward
in an axis direction of the cuff affixing portion in a barrel
shape, a connecting portion of the one mounting portion and
the cuff affixing portion is formed in advance in a constricted
shape, a connecting portion of the other mounting portion and
the cuff affixing portion is formed in advance in a constricted
shape, and in the case in which the cuft is affixed to the outer
peripheral surface of the tube, each ofthe connecting portions
is affixed in a constricted shape to the outer peripheral surface
of the flexible tube.

A cuft-equipped tube in accordance with the present inven-
tion is characterized in that the cuff is formed in a generally
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barrel shape in which the cuff affixing portion is expanded to
the both sides from an axis core as a center, the one mounting
portion and the other mounting portion are extended outward
in an axis direction of the cuff affixing portion in a barrel
shape, and in the case in which the cuff'is affixed to the outer
peripheral surface of the tube, each of the one mounting
portion and the cuff affixing portion is turned inside out, and
the one mounting portion and the cuff affixing portion that
have been turned inside out are affixed to the outer peripheral
surface of the flexible tube.

For a cuff-equipped tube that has been formed as described
above, even in the case in which an external force for moving
a cuff that has been affixed in advance is applied, a deforma-
tion of the cuff enables the external force to be absorbed.

A cuff-equipped tube in accordance with the present inven-
tion is characterized in that the cuff affixing portion, the one
mounting portion, and the other mounting portion are formed
in a generally cylindrical shape, and in the case in which the
cuff is affixed to the outer peripheral surface of the tube, a
connecting portion of the cuff affixing portion and the one
mounting portion is pushed inside in a constricted shape, a
connecting portion of the cuff affixing portion and the other
mounting portion is pushed inside in a constricted shape, and
the connecting portions are affixed to the outer peripheral
surface of the flexible tube.

For a cuff-equipped tube that is configured as described
above, even in the case in which an external force for moving
a cuffthat has been affixed once in a bronchial tube is applied,
a deformation force of the cuff enables the external force to be
absorbed.

Advantageous Effects of Invention

For the cuff-equipped tube in accordance with the present
invention, even in the case in which an external force is
applied to a cuff in the state in which the cuff has been
positioned once to an abutted part such as an inner wall of a
trachea when a body posture of a patient is changed for
instance, a tube is moved by the external force and a main part
of a cuff affixing portion is not moved from original position
in which the cuff has been positioned to an abutted part.
Moreover, since an air leakage efficiency of a cuff is ensured,
an appropriate medical treatment is not interrupted.

Moreover, in the case in which the external force applied to
the tube is removed, the cuff returns to the original attitude
and a position of the cuff affixing portion is not changed. In
accordance with the present invention as described above, an
operation to insert the tube again is not necessary. By this
configuration, it is not necessary to carry out an operation in
which a burden is increased on the patient.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagrammatic perspective view
showing a cuff-equipped tube in accordance with an embodi-
ment of the present invention;

FIG. 2 is a front elevation view in the case in which a
posture of a natural state of a cuff that is adopted as the
cuft-equipped tube shown in FIG. 1 is partially broken for a
cross-sectional view;

FIG. 3 is a schematic cross-sectional view in the case in
which the operation fluid is introduced to a cuff of the cuff-
equipped tube that is shown in FIG. 1 and that has been
inserted into a trachea to expand the cuff and the cuff is
abutted to an inner wall of the trachea;

FIG. 4 is a schematic view showing a deformation enable
region the cuft-equipped tube shown in FIG. 3 for instance;
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FIG. 5 is a schematic view in the case in which the cuffis
inserted into a trachea without introducing the operation fluid
to a cuff of the cuff-equipped tube that is shown in FIG. 1;

FIG. 6 is a schematic enlarged cross-sectional view in the
case in which the operation fluid is introduced to a cuff of the
cuft-equipped tube that is shown in FIG. 5, the cuff'is affixed
to an inner wall of the trachea, and the tube is moved in a
direction of A;

FIG. 7 is a schematic main part cross-sectional view show-
ing a cuff of a cuft-equipped tube in accordance with another
embodiment of the present invention;

FIG. 8 is a schematic main part cross-sectional view show-
ing a cuff of a cuff-equipped tube in accordance with more
another embodiment of the present invention;

FIG. 9(A) is a schematic cross-sectional view showing a
cuft material that is adopted for a cuff-equipped tube that is
shown in FIG. 8 in accordance with more another embodi-
ment of the present invention, and FIG. 9(B) is a schematic
cross-sectional view showing a cuft that has been formed in
such a manner in which the cuff material that is shown in FIG.
9(A) is folded back; and

FIG. 10 is a schematic cross-sectional view showing a
cuft-equipped tube in accordance with more another embodi-
ment of the present invention in which a cuff is used in such
a manner in which the cuff that is shown in FIG. 7 is folded
back.

DETAILED DESCRIPTION OF THE INVENTION

A cuft-equipped tube in accordance with the present inven-
tion will be described below in detail with reference to the
drawings.

FIG. 1 is a schematic diagrammatic perspective view
showing a cuff-equipped tube in accordance with an embodi-
ment of the present invention.

For a cuff-equipped tube 1, a cuff 4 capable of performing
an expansion and a contraction is disposed around an apical
end opening 8 of a through hole 3 that has been formed in a
flexible tube 2. A narrow tube 5 that is configured to introduce
an operation fluid such as an air into the cuff 4 is disposed
along the inner wall of the tube 2. The apical end opening 5a
of'the narrow tube 5 is disposed in the cuff 4. The cuff 4 shown
in FIG. 1 is indicated in a state in which an operation fluid has
been introduced.

As a material of the above flexible tube 2, there can be
mentioned for instance polymer materials having flexible
property including a polyamide resin or a polyamide elas-
tomer such as nylon 11, nylon 12, and nylon 610, a polyolefin
such as polypropylene and polyethylene, an olefin based elas-
tomer such as a polyethylene elastomer and a polypropylene
elastomer, a polyester such as polyethylene terephthalate, soft
polyvinyl chloride, a polyurethane and a polyurethane elas-
tomer, a fluorine resin and a fluorine resin based elastomer
such as polytetrafluoroethylene, a polyimide, an ethylene
vinyl acetate copolymer, and a silicone rubber, although not
restricted in particular thereto. One kind or at least two kinds
of the above materials can be combined to be used.

By forming the flexible tube 2 with the above materials, the
flexible tube 2 is provided with an appropriate flexible prop-
erty and a self-independent retention property.

On the other hand, the cuff 4 is configured by a film mem-
ber in a tubular shape with a wide variety of high polymer
materials (in particular, a thermoplastic resin). While the cuff
4 is provided with a flexible property as a whole, it is prefer-
able that the cuff 4 is configured by a material with a com-
paratively low extensibility (a small coefficient of extension).
By this configuration, in the case in which the cuff 4 is
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expanded, the cuff 4 can be prevented from being pushed back
by receiving a reaction force from an inner wall of a trachea or
the like.

As a material of the cuff 4, there can be mentioned for
instance materials including a polyamide resin or a polya-
mide elastomer such as nylon 11, nylon 12, and nylon 610, a
polyester such as polyethylene terephthalate (PET), a natural
rubber, a polyolefin copolymer, and an ethylene vinyl acetate
copolymer, soft polyvinyl chloride, a polyurethane, a poly-
isoprene, a polyimide, a polyimide elastomer, polytetrafluo-
roethylene, silicone, and a polymer blend or a polymer blend
that includes at least one kind of the above materials.

The cuff4 is provided with a pilot balloon 6 that is provided
with a valve system. In the case in which a predetermined
operation fluid such as air is introduced from the pilot balloon
6 to the cuff 4 via a narrow tube 5, the cuff 4 is expanded
outward as shown in FIG. 1. Moreover, in the case in which an
operation fluid is discharged from the pilot balloon 6 via the
narrow tube 5, the cuff 4 is returned to be in a contracted state.

An adapter 7 is connected to a head part of the tube 2, and
apredetermined fluid such as air is supplied into the tube 2 by
the connection of the adapter 7 with an apparatus not shown.

For the cuff-equipped tube 1 that has been formed as
described above, after the operation fluid such as an air in the
cuff is degassed and the cuff-equipped tube 1 is slightly
curved at its posture, the tube 2 is inserted into a trachea for
instance. After it is confirmed that the cuff 4 reaches the
predetermined position, the cuff 4 is expanded by introducing
an appropriate operation fluid via the pilot balloon 6 and a
narrow tube 5 into the cuff 4. By this configuration, the
external surface is abutted to the inner wall 15 of the trachea
14 as an abutted part shown in FIG. 3 for instance. Moreover,
the cuff 4 of the cuft-equipped tube 1 is affixed in a certain
manner, and the trachea 14 of a patient is blocked. After that,
a predetermined gas such as an air is supplied from the
adapter 7 into the tube 2, and the gas is sent from the apical
end opening 8 of the tube 2 to be supplied into a bronchial
tube.

Since the pilot balloon 6 shown in FIG. 1 is a balloon that
is configured to predict a degree of an expansion of the cuff4,
the pilot balloon 6 is not always necessary.

The cuff 4 that is adopted in the present embodiment shown
in FIG. 1 will be described below in more detail with refer-
ence to FI1G. 2.

FIG. 2 is a front elevation view showing a posture in a
generally natural state of the cuft 4 that has been fabricated by
a blow molding or the like.

In the case in which the operation fluid is introduced in a
state in which the both sides of the cuff 4 in accordance with
the present embodiment are blocked, the cuff 4 is provided
with a cuff affixing portion 22 in a tubular shape that is
expanded outward at a generally central part, one mounting
portion 10 on one end part of the cuff affixing portion 22, and
the other mounting portion 11 on the other end part of the cuff
affixing portion 22. The cuff affixing portion 22 is formed in
a generally barrel shape.

The cuff affixing portion 22 is provided with tapered side
walls 12 and 13 at the both end parts.

In the present invention, a main part 9 of the cuff affixing
portion 22 is abutted to the inner wall 15 of the trachea 14 in
the case in which the cuff 4 is expanded. However, a part of
the tapered side walls 12 and 13 is abutted to the inner wall 15
and another part of the tapered side walls 12 and 13 is not
abutted to the inner wall 15 depending on a degree of the
expansion and a degree of a curvature of the inner wall 15.

As shown in FIG. 2, the cuff 4 that has been formed in such
a manner that one mounting portion 10 and the other mount-
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6

ing portion 11 are projected outward in the axis direction of
the cuff affixing portion 22 is affixed to the outer peripheral
surface of the tube 2 in a posture that is shown not in FIG. 2 but
in FIG. 1 and FIG. 3.

More specifically in the first place, one mounting portion
10 and the other mounting portion 11 are pushed toward the
center side from each other from the posture shown in FIG. 2.
By this procedure, one mounting portion 10, the tapered side
wall 12, and the cuff affixing portion 22 are disposed in such
a manner that the one mounting portion 10, the tapered side
wall 12, and the cuff affixing portion 22 are partially over-
lapped to each other, and a generally Z shape is formed at this
position in a state in which the cuffis abutted to the inner wall
15 as shown in FIG. 3. Similarly to this configuration, the
other mounting portion 11, the tapered side wall 13, and the
cuff affixing portion 22 are disposed in such a manner that the
other mounting portion 11, the tapered side wall 13, and the
cuff affixing portion 22 are partially overlapped to each other,
and a generally Z shape is formed at this position in a state in
which the cuff is abutted to the inner wall 15.

After the one mounting portion 10 and the other mounting
portion 11 are pushed in such a manner that the mounting
portion, the tapered side wall, and the cuff affixing portion are
partially overlapped to each other, the cuff 4 is affixed to the
outer peripheral surface of the tube 2 in such a manner that a
distance between the one mounting portion 10 and the other
mounting portion 11. The fixation of the one mounting por-
tion 10 and the other mounting portion 11 to the tube 2 is
carried out by using an adhesive agent or by a thermal fusion
bonding. However, the method is not restricted in particular.

For the cuff-equipped tube 1 shown in FIG. 3, the angles of
gradient o and f§ are acute angles in a state in which the cuff
4 is affixed to the tube 2 as shown in the figure. In other words,
since the both end parts are pushed toward the center side, a
region in which the one mounting portion 10 and the cuff
affixing portion 22 are overlapped with each other is formed,
and the length of the overlapping is t. Moreover, a region in
which the other mounting portion 11 and the cuff affixing
portion 22 are overlapped with each other is formed, and the
length of the overlapping is t.

It is necessary that an average length t of the overlapped
region of one side mounting portion on the outer peripheral
surface of the tube is at least 3 mm. In the case in which a
movable length of the cuff 4 is in the range of 5 mm to 15 mm,
it is preferable that the average length t of one side mounting
portion is in the range of 5 mm to 10 mm.

In the case in which the average length t of the overlapped
region is set to be in the above range in advance for a differ-
ential lung ventilation apparatus, when the tube 2 is moved to
the right hand side of FIG. 4 by a distance of approximately 2
t in comparison to the trachea 14 as shown in FIG. 4, the
tapered side walls 12 and 13 shown by a solid line is moved to
a position shown by the alternate long and two short dashes
line. However, the central main part 9 of the cuff affixing
portion 22 is still fixed to the first position. Consequently, in
the case in which the external force that has been applied to
the tube 2 is removed, the tapered side walls 12 and 13 shown
by the alternate long and two short dashes line in FIG. 4 return
to the original position shown by a solid line. Moreover, since
the main part 9 of the cuft affixing portion 22 is not moved in
this return, an affixing position of a cuff 4 is not moved to the
abutted part of the inner wall 15.

A usage example of the cuff-equipped tube 1 will be
described in the following.

In the case in which the cuff 4 is inserted into a trachea 14
as shown in FIG. 5, the cuff 4 is set to be in a contracted state
before being inserted. After it is confirmed that the cuff 4 is in
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a contracted state, the cuff-equipped tube 1 is inserted into a
trachea 14. After it is then confirmed that the cuff 4 of an
apical end part reaches the predetermined position, the opera-
tion fluid is introduced to the cuff 14 from an external part via
the pilot balloon 6 and the narrow tube 5 shown in FIG. 1 to
expand the cuff 4 outward. In the case in which the cuff 4 is
expanded as described above, the main part 9 of the cuff
affixing portion 22 of the cuff 4 is abutted to the inner wall 15
of the trachea 14 as shown in FIG. 3.

By this procedure, the cuff-equipped tube 1 is positioned
and affixed in the trachea 14. In this state, the cuff 4 is fixed to
the position unless abody posture of a patient is changed or an
external force is applied to the tube 2. Moreover, the air
leakage efficiency or the liquid leakage efficiency can be
ensured in an outer peripheral section of the cuff. Further-
more, a predetermined gas such as air can be supplied to a
bronchial tube of a downstream via the adapter 7 shown in
FIG. 1 or the like. In this state moreover, a body fluid does not
flow from a bronchial tube side (a left hand of FIG. 3) to a
mouth side (a right hand of FIG. 3) on the boundary of the cuff
affixing portion 22 that has been expanded, or from a mouth
side to a bronchial tube side on the boundary of the cuff
affixing portion 22.

In the next place, the following describes the case in which
a body posture of a patient is changed or an external force is
applied to the tube 2 from the state in which the cuff 4 is
disposed at a predetermined position as shown in FIG. 3.

In the present specification, the case in which a body pos-
ture of a patient is changed or an external force is applied to
the tube 2 is assumed in some range. An applied large force
that exceeds a friction force of the cuff affixing portion 22 and
the abutted part (the inner wall 15 of the trachea 14 in the case
of the present embodiment) and a force that causes a move-
ment of a tube that exceeds a range of motion of the cuff are
not assumed.

In the case in which a body posture of a patient is changed
for instance, a shape of the trachea 14 and a shape of a
bronchial tube are three-dimensionally deformed, whereby a
relative external force is applied to the tube 2. Consequently,
a flexible tube 2 is moved to a mouth side of a patient (a right
hand of FIG. 3, in a direction of an arrow A of FIG. 6). At this
time, in a range that does not exceed a friction force of the cuff
affixing portion and the abutted part, or in the case in which a
movement distance of the tube 2 is smaller than a range of
motion of the cuff 4, only the tube 2 is moved, and an affixing
position of the cuff 4 is not moved.

That is, as shown in FIG. 3 or FIG. 6, the main part 9 of the
cuft affixing portion 22 of the cuff 4 is abutted to the inner
wall 15 of the trachea 14 and an affixing position of the cuff 4
is ensured. Consequently, even in the case in which a force is
applied for moving the tube 2 in a direction of an arrow A in
a relative manner due to a change of a body posture of a
patient, a change of the posture occurs only for the tapered
side walls 12 and 13, and the posture of the main part 9 is not
changed. The tapered side wall 12 is inflected greatly for
instance and the other tapered side wall 13 is in an extended
posture as shown in FIG. 6.

At this time, since the main part 9 of the cuff affixing
portion 22 that has been expanded is still being abutted to the
inner wall 15 at a predetermined pressure, the cuff 4 is not
moved against the abutted part, that is, the inner wall 15 of the
trachea 14. Moreover, the cuff 4 is still being affixed in a state
in which the main part 9 of the cuff affixing portion 22 is
expanded, the air leakage efficiency can be ensured.

In the case in which the external force that has been applied
to the tube 2 is removed from the posture shown in FIG. 6, the
tube 2 is moved in the opposite direction of a direction of an
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arrow A, and the tapered side wall 12 and the other tapered
side wall 13 return to the original posture shown in FIG. 3.

In the present embodiment, a posture of any one of the
tapered side wall 12 and the other tapered side wall 13 is
inflected in such a manner that the tapered side wall 12 or the
other tapered side wall 13 gains entry inside greatly as shown
in FIG. 6, the part in a constricted shape can be used as a liquid
puddle. Consequently, even in the case in which a body fluid
tries to flow to the opposite side over the cuff 4, the body fluid
can be trapped by the constricted part.

In accordance with the present embodiment as described
above, in the case in which an external force for moving the
cuft 4 is applied in the case in which a body posture of a
patient is changed by way of experiment after the cuff 4 is
inserted into the affected part of the body and the cuff 4 is
fixed, an affixing position of the cuff 4 to the patient is dislo-
cated, whereby it is not necessary that a positioning is carried
out again. By this configuration, it is not necessary to carry
out an operation in which a burden is increased on the patient.

While the preferred embodiments in accordance with the
present invention have been described above, the present
invention is not restricted to the embodiments.

For instance, the above embodiment describes the case in
which a body posture of a patient is changed and the tube 2 is
moved in a direction of an arrow A shown in FIG. 6. However,
even in the case in which the tube 2 is moved in the opposite
direction of a direction of an arrow A, an affixing position of
acuff4is not changed. Moreover, even in the case in which an
external force is applied in such a manner that the tube 2 is
rotated not in a straight line direction but in a circumferential
direction, when the external force that has been applied to the
tube 2 is removed, the cuff 4 can be returned to the original
posture.

Moreover, a setting of a range of motion of the tube 2 for
still affixing the cuff 4 to the first position can be carried out
by adjusting a length t shown in FIG. 3 and FIG. 4 in an
appropriate manner. In order to improve a friction force to an
abutted part, a friction force can be increased by lengthen a
lengthY ofaradial direction to a length X of an axial direction
of the cuff affixing portion 22 shown in FIG. 3, and the
movability of the cuff can also be adjusted.

The embodiment shown in FIG. 1 to FIG. 6 describes the
example in which one mounting portion 10 and the other
mounting portion 11 that have been formed on the both sides
of the cuff affixing portion 22 are pushed toward the center
side to be affixed. However, the present invention is not
restricted to this example.

For instance, like a cuff-equipped tube 18 of another
embodiment that is shown in FIG. 7, a connecting portion 16
of the one mounting portion 10 and the tapered side wall 12
can be formed in a constricted shape, and similarly a connect-
ing portion 16 of the other mounting portion 11 and the
tapered side wall 13 can be formed in a constricted shape in
manufacturing the cuff 36.

In other words in the present embodiment, a generally Z
shape is formed in advance by the one mounting portion 10,
the tapered side wall 12, and the cuff affixing portion 22 of the
cuftf 36, and similarly a generally Z shape is formed in
advance by the other mounting portion 11, the tapered side
wall 13, and the cuff affixing portion 22 of the cuff 36.

For the cuff-equipped tube 18 of another embodiment that
is shown in FIG. 7, the cuff 36 is attached to the periphery of
the tube 2 in a posture in manufacturing as shown in FIG. 7.

Even in the case in which the connecting portion 16 is
formed in a constricted shape like the cuft 36 that has been
adopted in the cuff-equipped tube 18, in the case in which the
operation fluid is introduced to the cuff 36 to expand the cuff
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affixing portion 22 and the cuff affixing portion 22 is abutted
to the abutted part, a function effect that is similar to that of the
case of the cuff-equipped tube 1 shown in FIG. 3 can be
obtained. Moreover, even in the case in which an external
force is applied to the tube 2, a distance between the one
mounting portion 10 and the other mounting portion 11 is not
changed.

FIG. 8 is a schematic view showing a cuff-equipped tube
30 in accordance with more another embodiment of the
present invention. FIG. 9(A) and FIG. 9(B) are schematic
views showing a cuff material 38 before forming the cuff 32
shown in FIG. 8.

As shown in FIG. 9(A), the cuff material 38 is formed in a
generally cylindrical shape. By pushing the both end parts of
the cuff material 38 in a generally cylindrical shape toward
the center side as shown in FIG. 9(B), the one mounting
portion 10 and the other mounting portion 11 are formed to be
affixed to the tube 2. In this state, the cuff-equipped tube 30 of
FIG. 8 can be formed by affixing the cuff material 38 to the
outer peripheral surface of the tube 2 without changing a
distance between the one mounting portion 10 and the other
mounting portion 11.

Even in the case of the cuff-equipped tube 30 in which the
cuft 32 is made of the cuff material 38 in a generally cylin-
drical shape, a function effect that is similar to that of the case
of'the cuft-equipped tube 1 of the embodiment shown in FIG.
3 can be obtained by introducing the operation fluid into the
cuff 32. That is, even in the case in which an external force is
applied to the cuff 32, a distance between the one mounting
portion 10 and the other mounting portion 11 is not changed.

For the “generally cylindrical shape” in the present
embodiment, even in the case in which the center part of the
cuff material 38 is slightly expanded outward and the cuff
material 38 is formed in a “barrel shape”, the cuff material 38
is also in a “generally cylindrical shape”.

FIG. 10 is a schematic view showing a cuftf-equipped tube
40 in accordance with more another embodiment of the
present invention. The cuff 42 in accordance with the present
embodiment is formed in a shape that is similar to the shape
of'the cuff 36 shown in FIG. 7. However, as a different point,
the one mounting portion 10 and the other mounting portion
11 are mounted to the tube 2 in a posture in which the one
mounting portion 10 and the other mounting portion 11 are
folded back.

Even in the case of the cuff-equipped tube 40 in which the
one mounting portion 10 and the other mounting portion 11
are mounted to the tube 2 in a posture in which the one
mounting portion 10 and the other mounting portion 11 are
folded back like the cuff 42 shown in FIG. 10, a function
effect that is similar to that of the case of the cuft-equipped
tube 1 of'the embodiment shown in FIG. 3 can be obtained by
introducing the operation fluid into the cuff 42 to be
expanded.

In the above embodiments, the cuff-equipped tube in
which one tube 2 is provided with one cuff 4 is described.
However, as substitute for this configuration, the present
invention can also be applied to a cuff-equipped tube in which
one tube is provided with at least two cuffs. In addition, the
present invention can also be applied to a cuff-equipped tube
in which at least two through holes 3 are formed in the tube 2.
In other words, the present invention can be applied to all
types of cuff-equipped tubes by which a surgical procedure is
carried out to a patient while using a cuft capable of perform-
ing an expansion and a contraction.

That is, the present invention can be applied to all of the
cuft-equipped tubes that are used for not only a medical
procedure of a trachea and a bronchial tube but also a medical
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procedure of a blood vessel, a bile duct, an esophagus, a
respiratory tract, a urethra, a living organism lumen of other
organ, and a body cavity.

What is claimed is:
1. A cuff-equipped tube comprising a cuff affixed to an
outer peripheral surface of a flexible tube,

the cuft being expanded radially by introducing an opera-
tion fluid thereinto or being contracted radially by dis-
charging the operation fluid therefrom, wherein the cuff
is provided with a cuff affixing portion that is expanded
radially outward by the introduction of the operation
fluid thereinto, and also with a first mounting portion and
a second mounting portion mounted to the outer periph-
eral surface of the tube,

the first mounting portion and the second mounting portion
having an outer diameter smaller than an outer diameter
of the cuff affixing portion,

the first mounting portion is connected by a first side wall
with the cuff affixing portion to define a first overlapping
region, and the first mounting portion is directly affixed
to the outer peripheral surface of the tube, and

the second mounting portion is connected by a second side
wall with the cuff affixing portion to define a second
overlapping region, and the second mounting portion is
directly affixed to the outer peripheral surface of the
tube, and

in the case in which an external force is applied to the tube
in an axial direction in a state in which the operation fluid
is introduced to the cuff affixing portion and the cuff
affixing portion is expanded such that the tube is dis-
placed by a distance equal to or less than a length of the
first overlapping region and the second overlapping
region, the distance between the first mounting portion
and the second mounting portion is constant and does
not change, the first side wall and the second side wall
are deformed from a first axial position to a second axial
position by a distance corresponding to a displacement
of the tube while the cuff affixing portion is maintained
at a predetermined position, and

in the case in which the external force thathas been applied
to the cuffis removed, the first side wall and the second
side wall return to an original posture,

wherein the cuff is formed in a generally barrel shape in
which the cuff affixing portion is expanded to the both
sides from an axis core as a center, and the first mounting
portion and the second mounting portion are extended
outward in an axis direction of the cuff affixing portion
in a generally barrel shape, and

in the case in which the cuff is affixed to the outer periph-
eral surface of the tube,

the first side wall connecting the first mounting portion
with the cuff affixing portion is connected with the first
mounting portion in such a manner that the first side wall
is urged toward a side of the cuff affixing portion so as to
form a cross-sectional Z shape,

the second side wall connecting the second mounting por-
tion with the cuff affixing portion is connected with the
second mounting portion in such a manner that the sec-
ond side wall is urged toward a side of the cuff affixing
portion so as to form a cross-sectional Z shape, and

awidth of the cross-sectional Z shape is 3 mm or more, and
a length of the cross-sectional Z shape is determined
according to a movable length of the cuff.
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2. A cuft-equipped tube as defined in claim 1, wherein the
cuft affixing portion, the first mounting portion, and the sec-
ond mounting portion are formed in a generally cylindrical
shape.
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